Identification of Two Types of Stem Cells in Methylene Blue-stained Sections of Untreated and Diethylstilbestrol-treated Human Prostate Cancer and Their Characterization by Immunogold Localization of CD133.
The basal compartment of the prostatic acinus harbors stem and basal cells, whereas the luminal compartment contains cuboidal and columnar cells. Mutation in the genes of stem cells is required for benign (normal) prostate to develop into prostatic adenocarcinoma. Stem/basal cells survive androgen deprivation therapy in humans and castrated mice to repopulate glandular cells by proliferation when stimulated by androgen. We hypothesized that using different embedding and staining methods, it would be possible to identify two types of stem cells in human prostate by localization of CD133. Prostate biopsy or prostatectomy pieces from 13 untreated and eight diethylstilbestrol-treated men with prostate cancer were sectioned, stained by methylene blue and CD133 was localized by immunogold technique. Methylene blue stained basic proteins in dark basal cells, but not in light cells. Light basal cells expressed androgen receptors and dark cells estrogen receptors. Light and dark cells expressed CD133, indicating them to be stem cells. Light stem cells produced the lineage of columnar/cuboidal cells. Estrogen-dependent dark cells produced a lineage of columnar/cuboidal cells, that also expressed estrogen receptors. Our analysis indicates that stem/basal cells are privileged cells in the basal compartment. Stem cells are not under the regulation of steroid hormones, whereas their lineage of cuboidal/columnar cells are. The lineage of androgen-dependent cells are columnar/cuboidal cells and the lineage of estrogen-dependent cells are also columnar/cuboidal cells. Epon-embedding and methylene blue staining showed two types of CD133-positive stem cells in prostate. Paraffin sections did not show two types of stem cells in prostate and bone marrow leukemia cells. Our study indicates the continuity of embryonic stem cells into adult prostate as organ-specific stem cells. To our knowledge, this is the first study to identify two types of stem cells in human prostate.